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EXPLOSIVE POWDER DRIVEN SETTING GUN 
WITH SILENCING DEVICE 

SUMMARY OF THE INVENTION 

The present invention is directed to a silencing de 
vice for an explosive powder driven setting gun for 
driving bolts, studs, nails and the like into a target ma 
terial and, more particularly, it is directed to the ar— 
rangement of passageways located within the barrel of 
the setting gun for discharging the gases generated 
when the setting gun is fired. 

Silencers of various types have been used on setting 
guns. However, the various silencers used to date have 
been unsatisfactory as far as the silencing effect is con 
cerned. 

Silencers formed of a pipe section with out?ow open 
ings directed to the exterior of the setting gun, that is, 
to the atmosphere about the setting gun, have, in addi 
tion, considerable handling problems. 
When a setting gun is being used, the operator holds 

at least one hand on the pipe section forming the outer 
jacket of the setting gun. After the setting gun is fired, 
hot gases generated in the ?ring operation, which are 
laden with combustion residues, ?ow at high pressure 
through the out?ow openings in the outer jacket of the 
gun and strike the hand of the operator. The hot gases 
tend to burn the hand of the operator as well as soiling 
it. The out?ow openings not covered by the operator’s 
hand, have the effect that the sound waves, which are 
perceived as an explosion, propagate from the setting 
gun into the surrounding open space. 

Setting guns are frequently used in the heavy con 
struction industry and, naturally, receive rather rough 
handling. The setting guns are placed, for example, in 
dirty tool chests or are thrown on dirty surfaces. As a 
result, the laterally located out?ow openings are 
clogged and particles, for example, sand grains, find 
their way into the interior of the setting gun and cause 
considerable operating difficulties. 
Therefore, the present invention is directed to the 

problem of providing a simple silencing means for use 
on explosive powder driven setting guns utilized on 
construction sites. 

In accordance with the present invention, a silencing 
device is afforded with gas outlet passages opening into 
the bore in the barrel and the passages are located 
closer to the muzzle end of the barrel than the connect 
ing passages which initially remove the explosive gases 
from the bore. Good results have been obtained with a 
silencer arrangement in which three connecting pas 
sages are arranged equiangularly spaced apart about 
the surface of the bore. Preferably, the connecting pas 
sages are located in the rearward portion of the barrel 
or piston guide and are located forwardly of the section 
within the barrel which forms the combustion chamber. 
The barrel or the combination of the barrel and a 

pipe sleeve form an axially extending ring-shaped slot 
which receives the explosion gases from the connecting 
passages and in which they contact the inwardly di 
rected surface of the slot for de?ecting the gases 
through gas outlet passages connecting the ring-shaped 
slot to the bore within the barrel. Within the bore the 
gases again change direction and flow out of the muzzle 
end of the barrel. Each change in direction of the gas 
?ow causes a deceleration and expansion of the gases 
and, thus, contributes considerably to the silencing ef 
fectv 
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2 
In such an arrangement there is the additional advan 

tage that the hot gases, instead of issuing laterally from 
the gun jacket, ?ow out of the muzzle end of the barrel 
in the driving direction and, as a result, are completely 
harmless with respect to the operator handling the gun. 
To permit the cleaning of soil residues from the ring 

shaped slot and the gas outlet passages, the gun jacket 
is formed by an outer pipe section preferably detach 
ably connected in a known manner about the barrel, 
for example, by a screw thread. Increased stability for 
the setting gun is achieved by providing a large diame 
ter muzzle ?ange at the forward end of the pipe section. 
To prevent, as far as is possible, punctiform heating 

of the enclosing pipe section by the hot explosion gases 
striking against it, that is, the concentrated heating of 
a limited area at the point at which the gases would im 
pinge perpendicularly against the pipe section, the con 
necting passages leading the gases from the bore are di 
rected forwardly at an acute angle to the longitudinal 
axis of the gun so that the gas is not aimed directly at 
the surface of the pipe section. 

Preferably, the gas outlet passages are located in ra 
dial planes staggered angularly with regard to the radial 
planes containing the connecting passages. The individ 
ual explosion gas currents entering the ring-shaped slot 
from the connecting passages impinge at a high velocity 
against the inner surface of the pipe section de?ning 
the outer surface of the slot and are separated into par 
tial currents. The partial currents bounce off the inner 
surface of the pipe section and start to whirl about until 
they ?ow through the closest gas outlet passage into the 
bore within the barrel. 

Particularly good results are obtained if the same 
number of gas out?ow passages and connecting pas 
sages are used and if each gas ?ow passage is equiangu 
larly spaced from two connecting passages. 
As a rule, several different sizes of propellent charges 

are used for each setting gun for use in different situa 
tions. With a weak charge, a lower gas pressure is pro 
duced and the velocity of ?ow is lower than with a 
more powerful charge. The velocity of the gases ?ow 
ing through the connecting passages into the ring 
shaped slot is a determining factor for the distance 
from the inlet openings of the connecting passages in 
which eddies are formed. 
The gas out?ow passages can be arranged and de 

signed differently to correspond to the different out 
?ows based on the strength of the charge used and this 
factor is of decisive importance in providing the silenc 
ing effect. Gas out?ow passages in the form of slots ex 
tending in the longitudinal direction parallel to the axis 
of the barrel have proved particularly effective. How 
ever, good results have also been obtained with bores 
arranged in series. The explosion gases ?owing into the 
bore from the gas out?ow passages tend to pass to the 
exterior ofthe gun through its muzzle, that is, in the ?r 
ing direction, regardless of whether the gun uses a driv 
ing piston. In setting guns using a driving piston, the pis 
ton shaft seals off the muzzle bore in the driving direc 
tion so that the gases tend to accumulate in the bore 
under certain circumstances and have difficulty in 
being discharged. To prevent this situation, one or a 
number of out?ow openings are provided which extend 
from the bore to the outside of the barrel and they are 
arranged in the forward end of the barrel to facilitate 
the discharge ?ow of the gases. It is irrelevant whether 
the out?ow openings are provided in the barrel itself 
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or, for example. in the bore of a pipe section designed 
as a muzzle ?ange. It is particularly effective if the 
number of out?ow openings correspond to the number 
of gas out?ow passages from the ring-shaped slot into 
the bore. 

Preferably. the out?ow openings are arranged in the 
same radial planes with the gas out?ow passages. In this 
way a direct de?ection of the expanded but still dirt 
laden gases from the gas out?ow passages through the 
bore to the exterior ofthe gun is achieved. Any further 
de?ection of the gases would have only a minor silenc 
ing effect and would result in the deposition of consid 
erable amounts of residue within the interior of the 
gun. 

Basically, the cross sectional form of the out?ow 
openings can be selected at random. Preferably, partic 
ularly in piston guns, the out?ow openings are designed 
as grooves formed in the surface of the bore and ex 
tending parallel to its axis for increasing the cross sec 
tional area of the bore at the gun muzzle. Such an ar 

rangement is advantageous for maintenance purposes 
as well as for operating and manufacturing purposes. 
Accordingly, the cleaning of the out?ow openings is 
very simple, since the muzzle bore and the out?ow 
openings can be cleaned of any residue from the explo 
sion gases in a single cleaning step with a circular 
brush. 

In another embodiment of the invention, a gas 
permeable insulating material, acoustically inert to ex 
plosive powder gases and temperatures, such as min 
eral wool, is positioned within the ring-shaped slot. The 
insulating material affords additional sound absorption 
and the ?ltration of solid substances. The ?ltering ef 
feet is obtained, since the bulk of the combustion resi~ 
due adheres to the relatively large surfaces of the insu 
lating material. By removing the pipe section laterally 
enclosing the barrel, it is easy to replace spent insulat< 
ing material with clean material. The ?ltering effect is 
of particular advantage if the setting gun is used in an 
environment where a considerable amount of dirt is 
likely to ?nd its way into the gun. 
For increasing the silencing effect, it is preferable to 

divide the ring-shaped slot with ?ns or other dividing 
elements so that several silencing chambers are formed 
interconnected with one another. In such an arrange 
ment, the higher pressure ofthe gases entering the ring 
shaped slot is throttled in the resulting intervals, which 
can be segment-shaped, and, as a result, leads to con 
siderable silencing of the explosion within the setting 
gun. Further, a ?ltering effect is provided in such an ar 
rangement. In this arrangement it is only necessary to 
remove the outer enclosing pipe section from the barrel 
for cleaning the silencing chambers. There is no re 
placement of parts necessary. 
The various features of novelty which characterize 

the invention are pointed out with particularity in the 
claims annexed to and forming a part of this disclosure. 
For a better understanding of the invention, its operat 
ing advantages and speci?c objects attained by its use, 
reference should be had to the accompanying drawings 
and descriptive matter in which there are illustrated 
and described preferred embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWING 

In the drawing: 
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FIG. 1 is a partial longitudinal sectional view of the 

forward part of an explosive powder driven setting gun, 
embodying the present invention; 
FIG. 2 is a transverse sectional view of the gun shown 

in FIG. I taken along the line II—II; and 
FIG. 3 is a transverse sectional view of the gun shown 

in FIG. 1 taken along the line III-III; 
FIG. 4 is a partial longitudinal sectional view of an 

other embodiment of the setting gun illustrated in FIG. 
1; 
FIG. 5 is a transverse sectional view, similar to FIG. 

2, of another embodiment of the setting gun; and 
FIG. 6 is a partial longitudinal sectional view of still 

another embodiment of the setting gun shown in FIG. 
1. 

DETAILED DESCRIPTION OF THE INVENTION 

As illustrated in FIG. 1, the setting gun includes a 
barrel 1 forming an axially elongated bore 2. A driving 
piston 3 is axially displaceably positioned within the 
bore, and as shown in FIG. 1, is in its forward position 
within the bore having driven a fastening element 4 into 
the receiving material 5. When the gun is ready to be 
?red, the piston 3 is displaced axially rearwardly 
through the bore 2, relative to its position in FIG. I, so 
that its head 9 is located within the rearward section 11 
of the bore 2. 
At the forward end of the barrel 1, a pipe section 7 

is secured to the barrel by means of a thread 8 and has 
a muzzle ?ange 6 which extends radially outwardly 
from the barrel and the pipe section and also extends 
forwardly of the muzzle end of the barrel into contact 
with the receiving material 5. Within the barrel, the 
bore, extending rearwardly from the muzzle end of the 
barrel, forms a guide for the driving piston 3 which has 
a diameter substantially the same as that of the forward 
or leading end of the driving piston. At the rearward 
end of the guide section of the bore an enlarged diame 
ter section I3 is provided which also has a larger diam 
eter than the rearward section 11. 
An axially extending portion of the outer surface of 

the barrel, extending rearwardly from the muzzle end, 
is in spaced relationship from the inner surface of the 
pipe section 7 so that an axially extending ring-shaped 
slot 17 is provided between the two. The forward end 
of the section 13 within the bore 2 is connected to the 
ring~shaped slot by three connecting passages 14, equi 
angularly spaced apart from one another. Forwardly 
from the inlet ends of the connecting passages 14 into 
the ring-shaped slot l7, three gas outlet passages 18 are 
formed communicating between the ring-shaped slot 
and the bore within the barrel. The gas outlet passages 
have a slot<like con?guration extending in the longitu 
dinal direction of the barrel. At the forward ends of the 
gas outlet passages, note FIGS. 1 and 3, outlet openings 
19 are provided which extend in the longitudinal direc 
tion of the barrel parallel to its axis and terminate at the 
muzzle end of the barrel. 

In driving an anchoring element into the receiving 
material 5, a propellent or explosive powder charge, 
not shown, is ignited at the rearward end of the bore, 
that is, the end opposite the muzzle end of the barrel. 
At the time the gun is ?red, the driving piston has its 
head 9 located in the section 11 of the bore and this 
section has the same diameter as the head. Accord 
ingly, the trailing end face 12 of the piston head 9 forms 
a wall of closed combustion chamber within the barrel. 



3,895,752 
5 

The explosion gases generated when the gun is ?red, 
exert a pressure on all of the surfaces within the closed 
combustion chamber and drive the axially displaceable 
piston 3 and the fastening element 4 in the direction of 
the receiving material 5. As the piston 3 accelerates 
within the barrel, its head 9 enters the larger diameter 
section 13 of the bore 2 and the explosion gases are 
then free to flow forwardly between the lateral surfaces 
of the head 9 and the surface of the bore 2 under a rela 
tively high pressure into the connecting passages 14. As 
can be seen in FIG. 1, the connecting passages extend 
generally in the direction of the axis of the barrel, how 
ever, they diverge outwardly at an acute angle to the 
longitudinal axis of the barrel into the ring-shaped slot 
17 de?ned by the inner surface 15 of the pipe section 
and the recessed outer surface 16 of the barrel. Due to 
the orientation of the connecting passages 14, the ex 
plosion gases ?ow generally in the axial direction of the 
bore and are directed at an acute angle against the 
inner surface 15 of the pipe section 7. 
As the explosion gases flow through each of the con 

necting passages 14 and impinge against the inner sur 
face lS of the pipe section they are divided into sepa 
rate flow currents. These ?ow currents of the gases 
begin to whirl within the ring slot 17 and then flow 
through the gas outlet passages 18. As can be seen in 
FIG. 2, the gas outlet passages are located in radial 
planes displaced angularly from the radial planes of the 
connecting passages. Within the gas outlet passages 18 
the explosion gases ?ow along the periphery of the bore 
2. From the gas outlet passages 18 bordering the bore 
2, the explosion gases, already considerably expanded, 
exit from the barrel in the driving direction of the gun, 
after another change in direction, and ?ow outwardly 
through the outlet openings 19 over the exterior sur 
face of the piston shaft 21. 
As can be seen in FIG. 3, the outlet openings 19 are 

formed as grooves in the inner surface at the forward 
or muzzle end of the bore and are arranged in radial 
planes aligned with the radial planes containing the gas 
outlet passages. 

In the embodiment shown in the drawing, a driving 
piston is used in inserting the anchoring element 4 into 
the receiving material, however, it is also possible to 
drive the fastening or anchoring element without the 
use of a piston and the anchoring element itself affords 
the corresponding function of the driving piston. As far 
as the sound-absorbing effects are concerned, the re 
sults obtained in a setting gun without a driving piston 
are the same as those in which a driving piston is used. 
While speci?c embodiments of the invention have 

been shown and described in detail to illustrate the ap 
plication of the inventive principles, it will be under 
stood that the invention may be embodied otherwise 
without departing from such principles. 

in FIG. 4 mineral wool 30, a gas-permeable insulating 
material, is positioned within the ring-shaped slot 17. 
The insulating material affords additional sound ab 
sorption along with ?ltration of solid substances. 

In FIG. 5 ?ns 32 extending radially outwardly from 
the barrel 1 within the ring shaped slot 17 have their 
outer edges spaced inwardly from the inner surface of 
the pipe section 7 and, in combination with the axially 
extending partitions 34, divide the slot into a plurality 
of interconnected silencing chambers. 
We claim: 
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1. An explosive power driven setting gun for driving 

anchoring members, such as bolts, studs, nails and the 
like, into a target material, comprising an axially elon 
gated barrel forming a bore and having a forward muz 
zle end and an oppositely disposed rearward end, a 
sleeve extending in the axial direction of said barrel and 
secured to and laterally enclosing said barrel for a por 
tion of its axial length forwardly of the rearward end of 
its bore, an axially extending portion of the outer sur 
face of said barrel disposed in spaced relationship to 
the inner surface of said sleeve and forming therebe 
tween an axially extending ring-shaped slot about said 
barrel radially outwardly from said bore, at least one 
connecting passage extending through said barrel be 
tween the bore therein and said ring-shaped slot, at 
least one gas outlet passage located in said barrel radi 
ally inwardly of said ring-shaped slot and communicat 
ing between said ring-shaped slot and the bore in said 
barrel, said gas outlet passage located closer to the for 
ward end of said bore than said connecting passage, 
said bore having a larger diameter adjacent the rear 
ward end of said barrel than the portion of said bore 
which extends rearwardly from said forward end to 
ward said rearward end, said ring-shaped slot located 
laterally about the smaller diameter end of said bore 
extending rearwardly from the forward end of said bar 
rel, and said connecting passage extending from the 
larger diameter portion of said bore to said ring-shaped 
slot. 

2. An explosive powder driven setting gun for driving 
anchoring members, such as bolts, studs, nails and the 
like, into a target material, comprising an axially elon 
gated barrel forming a bore and having a forward muz 
zle end and an oppositely directed rearward end, a 
sleeve extending in the axial direction of said barrel and 
secured to and laterally enclosing said barrel for a por 
tion of its axial length forwardly of the rearward end of 
said bore, an axially extending portion of the outer sur 
face of said barrel disposed in spaced relationship to 
the inner surface of said sleeve and forming therebe 
tween an axially extending ring-shaped slot about said 
barrel radially outwardly from said bore, a plurality of 
connecting passages extending through said barrel be 
tween the bore therein and said ring-shaped slot, a plu 
rality of gas outlet passages located in said barrel radi 
ally inwardly of said ring-shaped slot and communicat 
ing between said ring-shaped slot and the bore in said 
barrel, said gas outlet passages spaced from said con 
necting passages toward the forward end of said bore, 
the plurality of said gas outlet passages are spaced an 
gularly apart, said connecting passages are located in 
radial planes extending through the axis of said barrel, 
said gas outlet passages are located in radial planes ex 
tending through the axis of said barrel and the radial 
planes containing said connecting passages are spaced 
angularly apart from the radial planes containing said 
gas outlet passages, and at least one outlet opening 
formed in said barrel and opening from said bore into 
the forward end of said barrel so that gas within the 
bore can ?ow outwardly therefrom through said outlet 
opening and out of the forward end of said barrel. 

3. An explosive powder driven setting gun, as set 
forth in claim 2, wherein a plurality of said outlet open 
ings are provided in said barrel corresponding to the 
number of said gas outlet passages and each said outlet 
opening is aligned with a different one of said gas outlet 
passages. 
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4. An explosive powder driven setting gun, as set 
forth in claim 3, wherein said outlet openings are 
formed as axially extending grooves in the surface of 
the bore in said barrel and extend from the ends of said 
gas outlet passages closer to the forward end of said 
barrel to the forward end of said barrel, 

5. An explosive powder driven setting gun for driving 
anchoring members, such as bolts. studs, nails and the 
like, into a target material, comprising an axially elon 
gated barrel forming a bore and having a forward muz 
zle end and an oppositely directed rearward end, a 
sleeve extending in the axial direction of said barrel and 
secured to and laterally enclosing said barrel for a por 
tion of its axial length forwardly of the rearward end of 
its bore, an axially extending portion of the outer sur 
face of said barrel disposed in spaced relationship to 
the inner surface of said sleeve and forming therebe— 
tween an axially extending ring-shaped slot about said 
barrel radially outwardly from said bore, a plurality of 
connecting passages extending through said barrel be 
tween the bore therein and said ring-shaped slot, a plu 
rality of gas outlet passages located in said barrel radi 
ally inwardly of said ring-shaped slot and communicat 
ing between said ring-shaped slot and the bore in said 
barrel, said gas outlet passages spaced from said con 
necting passages toward the forward end of said bore, 
the plurality of said gas outlet passages are spaced an 
gularly apart, said connecting passages are located in 
radial planes extending through the axis of said barrel, 
said gas outlet passages are located in radial planes ex 
tending through the axis of said barrel and the radial 
planes containing said connecting passages are spaced 
angularly apart from the radial planes containing said 
gas outlet passages, and a gas-permeable insulating ma 
terial acoustically inert to the gases and temperatures 
generated in an explosive powder driven setting gun is 
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located within said ring-shaped slot. 

6. An explosive powder driven setting gun for driving 
anchoring members, such as bolts, studs, nails and the 
like, into a target material, comprising an axially elon 
gated barrel forming a bore and having a forward muz 
zle end and an oppositely directed rearward end, a 
sleeve extending in the axial direction of said barrel and 
secured to and laterally enclosing said barrel for a por 
tion of its axial length forwardly of the rearward end of 
its bore, an axially extending portion of the outer sur 
face of said barrel disposed in spaced relationship to 
the inner surface of said sleeve and forming therebe 
tween an axially extending ring-shaped slot about said 
barrel radially outwardly from said bore, a plurality of 
connecting passages extending through said barrel be 
tween the bore therein and said ring-shaped slot, a plu 
rality of gas outlet passages located in said barrel radi 
ally inwardly of said ring‘shaped slot and communicat 
ing between said ring-shaped slot and the bore in said 
barrel, said gas outlet passages spaced from said con‘ 
necting passages toward the forward end of said bore, 
the plurality of said gas outlet passages are spaced an 
gularly apart, said connecting passages are located in 
radial planes extending through the axis of said barrel, 
said gas outlet passages are located in radial planes ex 
tending through the axis of said barrel and the radial 
planes containing said connecting passages are spaced 
angularly apart from the radial planes containing said 
gas outlet passages, and means are arranged within said 
ring-shaped slot for dividing said ring-shaped slot into 
a plurality of individual interconnected compartments. 

7. An explosive powder driven setting gun, as set 
forth in claim 6, wherein said means for dividing said 
ring-shaped slot are ?ns. 

* * * ?ll * 


